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The University of Calgary < J
Department of Chemical & Petroleum Engineering

ENCH 501: Transport Phenomena Quiz #1 September 21, 2010

Time Allowed: 35 mins. Name:

1. (6 points)

A laboratory-scale mixer is operated to separate bitumen from oil sands. Hot water (about 85°C), caustic soda and oil
sands are charged into the reactor and the slurry is agitated continuously until a uniform suspension is formed. Then the
agitation is stopped and the components allowed to separate by gravity - oil to the top and sand grains to the bottom.

In the experiments, it was discovered that the degree of mixing and ease of phase separation
depend on the power input (P, rate of work), the velocity of the tip of the propeller (U), the density
and viscosity of the liquid medium (p,, u), the difference between the densities of sand particles and
oil droplets (ps - po), the diameter of the propeller (d) and the diameter of the tank (D).

Determine the dimensionless groups required to scale up the mixer. Show all important steps.

2. (4 points)

Attached is an image of a “mariner weather glass” in use for centuries to predict
weather. The glass is filled with colored water and attached to a wall , out of
sunlight and away from heaters to avoid false readings.

Explain, as much as possible, how the device works to forecast weather.
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